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Supplementary Figure 2. Determining signs of positive selection in genomic alterations in 

cancer. (A) Schematic presentation of distribution of predicted functional mutations (FM)  [1,2], 

truncating mutations (TM) and benign mutations (BM) in gene versus similar distribution in tumor 

set. Enrichment in functional versus benign mutations in a given gene as compared to distribution 

of functional versus benign mutations across all genes in a tumor set is interpreted as a sign of 

positive selection [2]. Enrichments in both FM and FM+TM mutations are considered. (B) 

Schematic representation of DNA copy number alterations: gene 1 represents a gene enriched by 

homozygous deletions (DD, blue squares) versus amplifications (red squares); a gene 2 

represents a gene enriched by amplifications (AA) versus homozygous deletions. Enrichment in 

DD vs AA or AA vs DD alterations in a given gene compared to distribution of DD and AA 

alterations across all genes in a tumor set is interpreted as a sign of positive selection. (C) 

Schematic presentation of mutation enrichments (FM and TM, brown circles) in regions of DNA 

copy loss (light blue squares) (gene 3) and in regions of DNA copy gain (brown squares) (gene 4). 

Enrichment of FM and TM mutations in regions of copy loss/gain versus FM and TM mutations in 

normal copy regions is interpreted as a sign of positive selection.  The statistical significance of 

enrichment is assessed by Fisher Exact test.  

 

The full list of genes with statistics of genomic alterations and computed signs of selection is 

presented in Supplement Table S2. Predicted signs of selection were used in analysis of the 
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carcinogenic role of myosin IIa gene (MYH9) . A significant number of genes in this list has not 

been previously identified as drivers by direct statistical methods as MutSig [3] or MuSiC [4]. For 

example, MutSig predicted an insignificant Q-value (~0.2) for myosin IIa gene (MYH9) that 

appeared to be a tumor suppressor as we recently reported in Science [5]. However, we found a 

statistically significant enrichment of predicted functional mutations in this gene that is totally 

consistent with the experimental data and further suggesting the unexpected driver role of MYH9 

in HNSCC [5]. Our predictions of driver genes based on pan-cancer TCGA data were also used in 

nomination of new tumor-suppressors in a recent publication in Nature Communication [6].   
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